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Prognostic biomarkers for Kawasaki disease at the perspectives of
microbiota and immune repertoires

Background
Kawasaki disease (KD), an acute vasculitis syndrome, is the most common acquired heart disease
in children but its etiology and pathogenesis remain controversial. We investigated microbiota and

immune repertoire to delineate their association with KD and coronary arterial lesions.
Methods

Forty KD patients and 40 age- and sex-matched healthy controls were enrolled. We collected
feces and nasopharyngeal swabs to analyze the gut and respiratory microbiota for the healthy
controls and KD patients. 16S rRNA-based metagenomic analysis was performed to
comprehensively assess the gut and respiratory microbiota variation. Cardiac echography was
performed for KD patients to evaluate coronary arterial lesions.
Results

Gut microbiome diversity in the acute-stage KD patients was significantly lower than in those at
the convalescent stage and the controls (p=0-005). Acute-stage KD patients had greater Bacteroides
dorei (p=0-001) and Bacteroides plebeius (p=0-022) abundances in the gut microbiota and greater
Comamonas testosteroni (p=0-045) abundance in the respiratory microbiota but lower
Lactobacillus mucosae (p=0-042) and Bacteroides acidifaciens (p=0-004) abundances in gut
microbiota than the controls. KD patients with coronary arterial dilatation/aneurysm had a higher
Akkermansia spp. (p=0-015) abundance but lower Lactobacillus spp. (p=0.036) and
Ruminococcaceae UCG (p=0-036) abundances than those without coronary arterial dilatation.

In the part of immune repertoire analysis, we found the expression of B-regulatory cell was
significantly lower on KD cases (Z-score>2.5) than that in the control group (P=0.039, t-test). Two
B cell repertoires were identified on KD groups, ASLYCSGGSCYFDY expression peaks in the
acute phase, while ARDPSGGYNWEFDP expression is more abundant in the subacute and
convalescent phases. One IgG signature ARDSSGGYNWFDP was verified on the KD group with

coronary arterial dilatation.
Conclusions

Dysbiosis, decreased diversity and more abundance of Bacteroides dorei and C. testosterone,
plus less Lactobacillus mucosae may be associated with KD development. Less abundance of
lactobacilli was associated with coronary arterial dilation in KD cases. Lactobacilli, especially
Lactobacillus mucosae, may be beneficial for young children to prevent Kawasaki disease and
subsequent coronary arterial lesions. Lower expression of B-regulatory cell on those with coronary
arterial dilation may be associated with decreased anti-inflammatory response and contributed to

systemic inflammatory.
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From diagnosis, prevention to treatment: Integration of comprehensive precision
medicine for congenital hearing loss

Background: The most common causes of congenital hearing defect included
genetic factors and congenital infections, such as cytomegalovirus, in the developed
countries. Neonatal hearing-screening program enable early diagnosis and subsequent
early intervention, but lack of the etiology survey. The aim of this study focused on
implanting a system of precision medicine that can identify the high risk babies more
efficiently and accelerate the subsequent schedule of auditory evaluation and
treatment. This project also aimed to development novel treatments of hereditary or
drug-related hearing loss such as gene therapy / genome editing technique for

personalized precision medicine.

Method and Material: With a failed hearing screening test, the subjects were
enrolled in this project. Saliva samples were collected for cytomegalovirus screening.
Dried blood spot was used for serology test of cytomegalovirus and single-nucleotide
polymorphism of hearing-deficit related genes. Infants who had either one detected
was referred for further auditory brainstem response testing as soon as possible. The
others got into further genetic study included hearing-deficit gene panel and Whole
Exome Sequencing (WES) / Whole Genome Sequencing (WGS) after confirmed
diagnosis of hearing deficit. In the model of gene therapy, this project utilized a novel
CRISPER-Cas9 system to correct the point mutation in the GJB2 gene of induced

pluripotent stem cell (iPSCs) derived from patient.

Result: Of 46 newborns who participated this study in the two-year period, 3
cases were diagnosed as congenital CMV (cCMV) infection (6.5%), 6 GJB2
homozygotes, 1 GJB2 compound heterozygotes, and 1 SLC26A4 compound



heterozygotes. The mean age at diagnosis of cCMV infection diagnosis and detection
of mutation hotspots was 13.7 + 7.9 and 9.5 + 3.9 days, respectively. There were 15
cases with confirmed diagnosis of hearing deficit and 8 pending report. In addition,
there were 162 infants older than 1 month referred from other hospitals. Of these
infants 71 cases underwent hearing-deficit gene panel and 2 underwent WES. GJB2
and SLC26A4 were the first and second common mutation noted in this group. In
vitro model for genome editing, HEK 293T modified by the CRISPR-Cas9 and iPSC
line from patients carrying GJB2 c¢.109G>A were generated. We designed the
sgRNAs targeting the mutated ¢.109A locus, and found high efficiency of gene

editing in both cell lines.

Conclusion: This project established a platform to replenish the cause of hearing
impairment into 1-3-6 benchmark of hearing detection and intervention, and further
to strive to meet a 1-2-3 month timeline. Once the underlying cause of hearing loss is
established, it might direct therapeutic decision-making and guide prevention and
genetic counseling. Furthermore, iPSC-based in vitro genome editing seems to be a

promising paradigm for the precise gene therapy of hearing loss in the future.



